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1. ABSTRACT 

The Memory Address Test checks for proper memory address selection on the PDP-8. 

2. REQUIREMENTS 

2.1 Equipment 

Standard PDP-8 Computer. 

2.2 Storage 

The low version occupies locations 0000-0222. The high version occupies locations 
7400-7575, 0-3. The binary loader must be stored in the last memory page. 

2.3 Preliminary Programs 

It is assumed that the only malfunction is in the memory addressing circuits. 

3. LOADING PROCEDURE 

The program is supplied in RIM format. 

4. STARTING PROCEDURE 

4.1 Control Sv/itch Settings 

SRO Halt after error printout. 

4.2 Starting Addresses 

0000 Low Storage 
7400 High Storage 

4.3 Operator Action 

a. Load the starting address into the program counter. 

b. Set the SWITCH REGISTER to 4000, if halt on error is desired. 

c . Push START . 

5. OPERATING PROCEDURE 
Same as section 4. 
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ERRORS 



6. 1 Error Prinl-outs 

Axxxx Cyyyy (Error printout format) 

Axxxx. (Address). xxxx = Address, containing the wrong data 

^yyyy- (C°"^®"^s). yyyy= Contents of location xxxx. 

The address should always equal the contents. 

6.2 Error Recovery 

Analysis of several error printouts should establish a meaningful pattern that will single out 
a particular address selector card. 

If it is necessary to scope the problem, the following two instruction loop may be entered 

into memory by the operator. 

TAD [Bad Location! 
JMP .-1 

7. MISCELLANEOUS 



Ixecution Time 



7.2 



An 1 ] is printed after every 96 complete program loops (every 28 seconds). 
Memory Maps 



High 



Low 




0000 
0200 



7400 
7600 

iin 
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8. PROGRAM DESCRIPTION 

The program consists of four phases which occur in the following sequence. 

Phase 1 Load memory sequentially in the forward direction, starting with the lowest 

address to be tested. 

Phase 2 Read and check memory in the same manner as it was loaded in phase 1 . 

Phase 3 Load memory sequentially in the reverse direction, starting with the highest 

address to be tested. 

Phase 4 Read and check memory in the same manner as it was loaded in phase 3. 

In the load phases the contents of every location to be tested is set equal to its address. If 
the contents of an address are wrong, the contents specify the address which was in the MA register 
when the failure occurred. The address whose contents are wrong is the address that was selected in 
error . 

Sample error printout: 

A2560 C2760 

Explanation - While attempting to write a 2760 into location 2760, the data was written into location 
2560. 
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PAGfc 4 



0000 



/POP-e MEMOHY AUPRtSS TtST (LOW, PAGt fe) ) 

•0 



/LOAD MfcMURY KOKWARU UiKtUTiON 



0000 


0000 


0001 


^001 


0002 


0002 


0003 


0003 


0004 


5405 


000& 


0200 


0006 


2073 


0007 


2103 


00J.0 


9004 


0011 


1075 


0012 


3073 


0013 


1076 


0014 


3103 


0019 


1473 


0016 


7041 


0017 


1073 


0020 


7440 


0021 


411* 


0022 


2073 


0023 


2103 


0024 


5015 


002P 


1074 


0026 


3073 


0027 


1076 


0030 


3103 


0031 


1073 


0032 
0033 


3473 


7240 


0034 


1073 


003$ 


3073 


0036 


2103 


0037 


S031 


0040 


1076 


0041 


3103 



UOAUUHi 




JMP 


1 


2 




3 




JMP 


I ,*1 


PATCH 


IS2 


AURtS 


rsz 


CTR 


JMP 


LUAUUP*4 


TAD 


LIMUO 


OCA 


AURfc.S 


TAD 


M/410 


OCA 


CTR 


MEMUUPi TAD 


I ADRtS 


CiA 




TAD 


AQRES 


SiA 




JMS 


ERROR 


ISZ 


ADRtS 


lai 


CTR 


JMP 


MfeMLUP 


/LOAD M6M0RY REVERSE. 


LOAOWN, TAD 


UiMHI 


OCA 


AQRES 


TAD 


M7410 


OCA 


CTR 


TAD 


AURtS 


OCA 


I AURfcS 


CLA 


CMA 


TAD 


AUR&S 


OCA 


AUR^S 


ISZ 


CTR 


JMP 


L0AUWN*4 


TAD 


M7410 


OCA 


CTR 



/StiT TEST AREA STARTING ADDRESS 



/DEPOSIT AUDRfcSS IN CONTENTS 



/GET CONTENTS FORWARD DIRECTION 



/GET ADDRESS 

/SKIP IF EaUAL 

/CONTENTS NOT SAME AS ADDRESS 
/SeiECT NEXT ADDRESS 

/SKIP IF END TEST AREA 



/SET TEST AREA ENDING ADDRESS 



/DEPOSIT ADDRESS IN CONTENTS 

/AC«-1 

/AOt(ADRES)-l 
/DtlCREMENT ADDRESS 

/SKIP WHENILOWER LIMIT REACHED 



o. 



0042 


1074 


0043 


3073 


0044 


1473 


0045 


7041 


0046 


10 73 


0047 


7440 


00^0 


ni6 


00^1 


7240 


0052 


1073 


0053 


3073 


0054 


2103 


0055 


5044 


0056 


2077 


0057 


5000 


0060 


1100 


0061 


3077 


0062 


mi 


0063 


4144 


0064 


1112 


0065 


4144 


0066 


1101 


0067 


4144 


0070 


1101 


0071 


4144 


0072 


5000 


0073 


0000 


0074 


7610 


0075 


0200 


0076 


0370 


0077 


7640 


0100 


7640 


0101 


0261 


0102 


7774 


0103 


0000 


0104 


0007 


0109 


0260 


0106 


0000 


0107 


7004 


0110 


0000 


0111 


0215 


0112 


0212 


0113 


0240 


0114 


0301 


0115 


03jg3 
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/SEQUtN. iAi. LUi-aiOM TEST (DOWN) 

LOOPSi TAD LiMH} 

QUA AURtS /St.T STARTING AUDHEbS 

TAD I AURtS /^ET CONTENTS 

CIA 

jAO AUpts /GET ADQf^Ess 

Sik /iJKiP IF tOUAt 

JMS ERRQH /CONTENTS NOT SAME AS ADDRESS 

CLA CMA /AC5»1 

TAD AURES /ACs ( AURES )-l 

DQA AORES /SELECT NEXT ADDRESS 

ISZ CTR /SKIP IF END TEST AREA 

JMP U00P2*ii 

ISZ COUNT 

JMP LOAUUP 

TAO RESTOR 

OCA COUNT 

TAD CH 

JMS PRINT 

TAD If 

JMS PRINT 

TAD K261 

JMS PHJNT 

TAD Ka61 

JMS PRINT 

JMP EOAOUP 

/CONSTANTS AND VARIABLES 
AURESi 
LIHHJi 7610 
UiMLOi 200 

M7410I p7410 

COUNTi •140 

RESTOK, -140 

K261, 261 

M4| •»4 

CTRi 

MSK/, 7 

TW6, 260 

STOHi 

NUM, RAL 

CO^JTl 

GRi 215 

LF, 212 

SPACEi 2^0 

Ai 301 

C» 3(|j3 
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k)116 


0000 


((3117 


7041 


I(3l20 


3.073 


0121 


3110 


0122 


nil 


0123 


4144 


45124 


1112 


0125 


4144 


0126 


1114 


0127 


4144 


0130 


1073 


0131 


4152 


0132 


1113 


0133 


4144 


0134 


1U5 


013S 


4144 


0136 


1110 


0137 


4152 


0140 


7604 


0141 


77iiS 


0142 


7402 


0143 


5916 


0144 


0000 


0145 


6046 


0146 


6041 


0147 


5146 


0150 


7200 


0151 


5544 



ERRURi 



MLSli, 



PHlNTi 



/tRHOH ROUTiNt. 







CiA 




TAD 


AURk-S 


DUA 


CUNT 


/tRROH MLbSAUt 


TAD 


CK 


JMS 


PHJNT 


TAD 


l^ 


JMS 


PHINT 


TAD 


A 


JMS 


PRINT 


TAD 


AURkS 


JMS 


TYPAg 


TAD 


sPAge 


JMS 


PRINT 


TAD 


C 


JMS 


PRINT 


TAD 


CUNT 


JMS 


TYPAC 


LAS 




SPA 


CLA 


HIT 




JMP 


1 EKRQR 







TLS 




TSF 




JMP 


.-1 


CLA 




JMP 


I PRINT 



/KLSTORE gUi^TE'MTS 

/OH ►ailIng address 

/PUT RESUUT IN CONT 



/MALT ON ER'ROR <SR0} 



1/X.:/6B 1., ?,4k3 
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/TYPE (AC) IN OUTAU 



0152 


00k30 


0163 


3106 


0164 


1162 


0155 


3163 


0166 


1102 


0167 


3103 


0160 


7100 


0161 


1106 


0162 


7006 


0163 


7006 


0164 


3106 


0165 


1106 


0166 


0104 


gl67 
0170 


4194 


0171 


1107 


gl72 
0173 


3163 


2103 


0174 


6161 


0175 


5562 




0800 


0200 


1219 


0201 


3000 


0202 


1216 


0203 


3001 


0204 


1217 


020S 


3002 


0206 


1220 


0207 


3003 


0210 


1221 


0211 


3004 


0212 


1222 


0213 


3005 


0214 


5000 


0215 


1075 


0216 


3073 


0217 


1076 


0220 


3103 


0221 


1073 


0222 


3473 



TYPAC, 









DCA 


STOH 




TAD 


BACK*! 




OCA 


BACK*^ 




OCA 


M4 




CTR 




Ctl 




BACK, 


TAD 
RTL 


STOK 








DCA 


STOK 




TAD 


STOH 




AND 


MSK/ 




TAD 


TW6 




JMS 


PKINT 




TAD 


NUM 




DCA 


BACK*k; 




isz 


CTR 




JMP 


BACK 




JMP 


I TYPAC 


«0200 






PATCH, 


TAD 


X0 




DCA 

TAD 







xi 




OCA 


1 




TAD 


Xd 




PCA 


2 




TAD 


X3 




DCA 


3 




TAO 


X4 




DCA 


4 




TAD 


X6 




DCA 


5 




JMP 


^ 


X0, 


TAO 


LIMIU 


XI, 


OCA 


AQRtSi 


X2, 


TAD 


M74i0 


X3, 


DCA 


CTR 


X4, 


TAD 


AURCS 


X6, 


OCA 


I AUR&S 



/RESTOHfe 1ST PAGE 



THERE ARE NO LRRORS 
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Symbol TAB^t 



A 


0114 


AURLS 


0073 


BACK 


0161 


C 


0115 


conT 


0110 


CUUNT 


mn 


CM 


0111 


CTR 


0103 


EKRUR 


0116 


K261 


0101 


l^' 


0112 


LiMHI 


0074 


UIMIO 


0075 


UOAUUP 


0000 


LUAOWN 


0025 


LU0K2 


0042 


MtMtUP 


001& 


MtSU 


0122 


Mi>K7 


0104 


M4 
M7410 


Safe 


NUM 


010 7 


PATCH 


0200 


PKlNT 


0144 


RtSTOR 


0100 


SPACE 


0113 


STOK 


0106 


TW6 


0105 


TYPAC 


0152 


Xltf 


0215 


XI 


0216 


X2 


0217 


Xi 


0220 


X4 


0221 


X!> 


0222 



3« 
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SYMBOL TAB^t 



LOAUUP 


00fe)0 


MtMLUP 


0k31!3 


LUAUWN 


0fcJ2!> 


LU0M2 


0^42 


AURtS 


0itf7;5 


UiMHj 


00 74 


LiMUO 


0071? 


M/43.0 


0076 


CUUNT 


0077 


RtSTOR 


0100 


K261 


0101 


M4 


0102 


CTR 


0103 


MbK7 


0104 


TW6 


0105 


STOR 


0106 


NgM 


0107 


Cunt 


sii! 


CK 


LF 


0112 


SPACE 


0113 


A 


0114 


C 


03.15 


EKROR 


0116 


MtSG 


0122 


PRINT 


0144 


TYPAC 


0152 


PACK 


0161 


PATQH 


0200 


xw 


0815 


XI 


0216 


Xd 


0217 


X.J 


0220 


X4 


0221 


x> 


0222 
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74fc)0 



/PgP-«J MEnOKY AUUHLiiS It.ST (NJGHi PiAG£ i^ ) 



/U^AO MtMURY FOHtNAKu) tiKLCTlQiN 



741(50 


1275 


7401 


3273 


74i52 


1276 


7403 


3303 


7404 


1273 


7405 


3673 


7406 


2273 


7407 


2303 


7410 


5204 


7411 


1275 


7412 


3273 


7413 


1276 


7 414 


3303 


7415 


1673 


7416 


7041 


7417 


12 73 


7420 


7440 


7421 


43^6 


7422 


2273 


7423 


2303 


7424 


521& 


7425 


1274 


7426 


3273 


7427 


1276 


7430 


3303 


7431 


1273 


7432 


3673 


7433 


7240 


7434 


1273 


7435 


3275 


7436 


2303 


7*37 


5231 


7*40 


1276 


7*41 


3303 



LUAUyP, TAD LiMLU 
OCA AURtS 
TAO M7400 
DCA CTR 
TAD AURtS 
DCA J AURtb 
ISZ AURLS 
1^2 CTR 
JMP L0AUUP*4 
TAO LiMLO 
DGA AORtS 
TAD ^17400 
DGA CTR 



M&HUU»'» 



TAD I AURLb 

CIA 

Tad AURtS 

SMA 

JMS E.RROR 

IS2 AURtS 

IS2 CTR 

JMP MtMLUP 



/St;T TEST AREA STARTING AUDRtSS 



/UEPOSIT AUUHtSS IN CONTENTS 



/^»ET CONTENiTS FORWARD DIRECTION 

/GtT aoDReSS 

/SKIP IF EQUAL 

/CONTENTS NOT SAME AS ADDKESS 
/SELECT NEXT ADDRESS 

/SKIP IF END TEST AREA 



/LOAD MEMORY REVERSE UlKEvTlON 



LOAQl^N, 



TAD LIMMI 
OCA AURES 
TAD M/400 
DCA CTR 
TAD APRES 
ngA I AURES 

CLA CMA 
TAD AURES 
OCA AURtS 
IS? CTR 
JMP L0AUWN*4 
TAD M/400 
nCA CTR 



/SET TEST AREA ENUING ADDRESS 



/DEPOSIT ADOhESS in CQNTEnTS 
/ACs-1 

/acmadres>-i 

/UtCREMENT ADDRESS 
/SKIP WHEN iOWER LIMIT REACHED 



i/6P 



Oil 
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7442 


12 74 


7443 


3273 


7444 


1673 


7445 


7041 


7446 


1273 


7447 


7440 


74&0 


433^6 


74&1 


7240 


74&2 


1273 


7453 


32 7 3 


7454 


2303 


7455 


5244 


7466 


22 7 7 


7457 


5200 


7460 


1300 


7461 


$277 


7462 


1311 


7463 


4344 


7464 


1312 


7465 


4344 


7466 


1301 


7467 


4344 


7470 


1301 


7471 


4344 


7472 


5200 


7473 


0000 


7474 


7377 


7475 


0000 


7476 


0400 


7477 


7640 


7500 


7640 


7501 


0261 


7502 


7774 


7503 


0000 


7504 


0007 


7505 


0260 


7506 


0000 


7507 


7004 


7510 


0000 


7511 


0215 


7512 


0212 


7513 


0240 


7314 


0301 


7516 


0303 





ZbEUUtNTi AL 


■ UbATiON TEST (UOwNi) 


LJ0P2i 


TAD 


LIMHI 






OCA 


AURLS 


/StT STARTING AUDHESS 




TAD 


I AURLS 


/UET CONTtMS 




cu 








tao 


ALJRts 


/GLT AOUpLss 




SifA 




/SKIP IF EQUAL 




JMS 


EHRUK 


/CONTENTS NUT SAMt AS 




CUA 


CMA 


/AC=»1 




TAD 


AURtS 


/AC={APRES)-'1 




OCA 


AURtS 


/SELtCT NEXT ADURtSS 




ISH 


CTR 


/SKIP If ENO TEST AREA 




JMP 


UOOPi!*ki 






IbZ 


COUNT 






JMP 


LOAUUP 






TAD 


RfeSTOR 






OCA 


COUNT 






TAD 


CR 






JMS 


PRINT 






TAO 


Lf- 






JMS 


PRINT 






TAD 


K^61 






JMS 


PRINT 






TAD 


K261 






JMS 


PRINT 






JMP 


LOAUUP 






/CONSTANTS 1 


i^NU VARIABLES 


AURtSi 









Li^Hl, 


7677 




LIMUOi 









M7400, 


• /400 




CUJMT» 


'i4fe 


3 




RESTOHi 


-14k 


3 




K26i, 


261 






M4, 


»4 






CTSJ, 









MS<;, 


7 






TW6, 


260 






STOK, 









NUMi 


RAt 






COMTi 









CWi 


215 






UF, 


212 






SPAUEi 


240 






A, 


301 






C, 


303 
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75i6 


0000 


"-'517 


7041 


7520 


1273 


i'521 


3310 


?522 


1311 


7523 


4344 


7524 


1312 


7525 


4344 


7526 


1314 


7527 


4344 


7530 


1273 


7531 


4352 


7532 


1313 


7533 


4344 


7534 


1315 


7535 


4344 


7536 


1310 


7537 


4352 


7540 


7604 


7541 


7710 


7542 


7402 


7543 


57i6 


7544 


0000 


7545 


6046 


7546 


6041 


7547 


5346 


7550 


7200 


7551 


5744 



ERRORi 



HLSUi 



PHlNTi 



/tRROH KOUTi^t 







CiA 




TAD 


aurls 


DUA 


CUNT 


/tRROH MtSSAUt 


TAD 


CH 


JMS 


PRINT 


TAD 


L^ 


JMS 


PRINT 


TAD 


A 


JMS 


PRINT 


TAD 


AURLS 


JMS 


TYPAC 


tao 


SPACt 


JMS 


PRINT 


TAD 


C 


JMS 


PRINT 


TAD 


CUNT 


JMS 


TYPAC 


LAS 




SPA 


ClA 


HLT 




JMP 


I ERROR 







TLS 




TSF 




JMP 


.-1 


Ci.A 




JMP 


I PRINT 



/RLbTORt CiUNTL\TS 

/Qf fAlLiNG AUORESS 
/PUT RtSULT IN COnT 



/HALT ON ERROR (SH0) 



1. 1 X/b8 3 ; 



W%' 



-^Gfc. 13 



/TYPL (ACJ IN OUI'^L 



7552 


ddfd''^ 


7553 


3306 


7554 


1362 


7555 


3363 


7556 


1302 


7557 


3303 


7560 


7100 


7561 


1306 


7S62 


7006 


7563 


7006 


7564 


3306 


7565 


1306 


7566 


0304 


7567 


1305 


7570 


4344 


7571 


1307 


7572 


3363 


7573 


2303 


7574 


5361 


7575 


5752 




0000 


0000 


0000 


0001 


5001 


0002 


0002 


0003 


0003 



TYPACi 



yACK. 



ft0000 



DtA 


ST OH 


TaO 


HACK*! 


QUA 


HACK*ii 


TAD 


M4 


D^A 


CTR 


CUL 




TAD 


STOK 


RTU 




RTL 




OCA 


ST OH 


TAD 


STOH 


AND 


MbK/ 


TAD 


TW6 


JMS 


PRINT 


TAD 


NUM 


DtA 


BACK**; 


IS2 


CTR 


JMP 


BACK 


JMP 


I TyPAU 







JMP 


1 


2 




3 





There are no errors 
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SYMBOL TABUt 



A 


7t>14 


AURtS 


7473 


BACn 


7b6l 


C 


7S>15 


CUfsiT 


75li5 


COUNT 


7477 


CK 


7511 


CTR 


7503 


EHROR 


7516 


K26X 


7501 


LI- 


751iJ 


IIMHI 


7474 


UIMLO 


7475 


UUADUP 


7400 


UUAQWN 


7425 


L00P2 


7442 


MtMUUP 


7415 


MtSU 


7522 


MbiK7 


7504 


M4 


7502 


M/4k30 


7476 


NUM 


7907 


PHINT 


7544 


RfcSTOR 


7500 


SPACE 


7513 


sroR 


7506 


TW6 


7505 


TTPAC 


7552 



1 ' M/6vh 



w H 



4;> 
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sYMbOU TABUt 



UOAUUP 


740fe3 


MLMLUP 


7415 


LUAUWN 


7 423 


LQ0P2 


7442 


AQRLS 


7473 


liMHI 


7474 


L[MI,0 


7471? 


M/4fc30 


7476 


guu^jT 


7477 


RLSTOR 


75430 


K26i 


7501 


M4 


7502 


CTR 


7505 


Mi>K7 


7504 


TW6 


75015 


STOH 


7500 


NUM 


7507 


CUNT 


7610 


CH 


7511 


L^' 


7512 


SPAtE 


7513 


A 


7514 


C 


7515 


EHROR 


7516 


MESii 


7522 


PRINT 


7544 


TYPAC 


7552 


BACK 


7561 



